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THAT WHICH IS CLAIMED: 
1 . An isolated nucleic acid comprising a nucleotide sequence selected frefm 
the group consisting of: f 

(a) a nucleotide sequence set forth in SEQ ID NO: 1 , 3, 5, 7, 9Ao, or 17; 

(b) a nucleotide sequence encoding the amino acid sequejKJe set forth in SEQ 
ID NO:2, 4, 6, 8, 16, or 18; 

(c) a nucleotide sequence characterized bvaHeast 88% sequence identity to 
TK^ nucleotide sequence set forth in (a); 

(d) a nucleotide sequence encoding a protein comprising an amino acid 
Sequence characterized by atl£a£f85% sequence identity to the amino acid sequence set 
forth in (b); 

(e) ^fantisense nucleotide sequence corresponding to the nucleotide sequence 
of any op^of (a) to (d); and 

/ (f) a nucleotide sequence that hybridizes under stringent conditions to the 
nucleotide sequence of any one of (a) to (e). 



2. The nucleic acid according to claim 1, wherein the nucleotide sequence is 
optimized for expression in a plant. 

20 3. An expression cassette comprising a nucleic acid according to claim 1, 

wherein said nucleotide sequence is operably linked to a promoter that drives expression 
in a microorganism or in a plant cell. 



25 




An isolated pesticidal polypeptide selected from group consisting of: 

(a) \apolypeptide Comprising an amino acid sequence set forth in SEQ ID NO: 

2, 4, 6, 8, 16, or 18; x and/ 

\ 

(b) a polypeptidexmaracterized by at least 85% sequence identity to the amino 
acid sequence of JS|^< -X \^ 
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5. The polypeptide according to claim 4. ^whereiii-said-p^ is 
'^characterized by pesticidal activit^ag&i^^ pest belonging to the order 



T ^oeleopteran. 



A pesticidal composition comprising at least one polypeptide according to 
claim 5 in Combination with a carrier. 



10 



7. A f^ethod for impacting an insect pest comprising applying the 
pesticidal compositi^/ac^i'ding to claim 6 to the environment of the insect pest by a 
procedure selected froni tne gpup^Qonsisting of spraying, dusting, broadcasting, and seed 



coating. 



8. 



The meth^G'accb^ding to claim 7, wherein said insect pest is selected fror 
the group consisting of Colorado potato beetle, western corn rootworm, and south^ 
15 corn rootworm. 
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9. A transformed plant comprising in its genome at leasJ/One stably 
incorporated nucleotide construct comprising a coding sequence'operably linked to a 
promoter that drives expression of a polypeptide that is pesticidal for at least one pest 
belonging to the order Coleopteran, wherein said codkig sequence is selected from the 
;roup consisting of: 

(a) a nucleotide sequence set fopttfin SEQ ID NO:l, 3, 5, 7, 9, 15, or 17; 

(b) a nucleotide sequence ej*5oding the amino acid sequence set forth in SEQ 
ID NO:2, 4, 6, 8, 16, or 18; 

(c) a nucleotide sequence characterized by at least 88% sequence identity to 
the nucleotide sequence set forth in (a); 

(d) a nucleotide sequence encoding a protein comprising an amino acid 
sequence characterized by at least 85% sequence identity to the amino acid sequence set 
forth in (b)' 

{) a nucleotide sequence according to any one of (a) to (d) that comprises 
codons optimized for expression in a plant; 
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10. The plant according to claim 9, wherein the plant is a monocot. 



1 1 . The plant according to claim 9, wherein said plant is a dicot. 



10 



12. Transformed seed of the plant according to claim 9. 



13. A transformed microorganism comprising a nucleotide sequence selected 
from the group consisting of: 

(a) a nucleotide sequence set forth in SEQ ID NO:l, 3, 5, 7, 9, 1£<17, 27, or 

15 28; 

(b) a nucleotide sequence encoding the amino acid ^jecfuence set forth in SEQ 
ID NO:2, 4, 6, 8,16, or 18; 

(c) a nucleotide sequence characterized^^/ at least 88% sequence identity to 
tfijp nucleotide sequence set forth in (a); 

(d) a nucleotide sequence epe6ding a protein comprising an amino acid 
equence characterized by at lea^T85% sequence identity to the amino acid sequence set 

forth in (b); 

(e) an anti^efise nucleotide sequence corresponding to the nucleotide sequence 
of any one of (aKo (d); and 

25 (f) / a nucleotide sequence that hybridizes under stringent conditions to the 

nucleotide sequence of any one of (a) to (e). 




14. The trans 
nucleotide sequence is oper< 
30 microorganism. 




roorganism according to claim 13, wherein the 
inked to a promoter that drives expression in said 
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1 X A pesticidal composition comprising a transformed microorganism 
according tiWaim 13 and a carrier, wherein said composition has been treated to prolong 
pesticidal activi 



1 6. A methdd^pf im 
composition according to cmi 
from the group consisting of 




a pest comprising applying the pesticidal 
he environment of the pest by a procedure selected 
;, dusting, broadcasting, and seed coating. 



1 7. A method for impacting a plant pest comprising introducing into said pla 
or cell thereof at least one nucleotide construct comprising a coding sequence opers 
linked to a promoter that drives expression of a pesticidal polypeptide in plant 
wherein said nucleotide sequence is selected from the group consisting of: 

(a) a nucleotide sequence set forth in SEQ ID NO: 1,3,5, 
7, 9, 15, or 17; 

(b) a nucleotide sequence encoding the amino acid sequence 
set forth in SEQ ID NO:2, 4, 6, 8, 16, or 18; 

(c) a nucleotide sequence characterized by aHeast 88% sequence identity 
to the nucleotide sequence set forth in (a); 

1 (d) a nucleotide sequence encoding^protein comprising an amino acid 
sequence characterized by at least 85% seq*ience identity to the amino acid sequence set 
/orth in (b); 



(e) an antisense nucleptide sequence corresponding to the nucleotide 
sequence of any one of (a) and 

(f) a nucleotide sequence that hybridizes under stringent conditions to 
the nucleotide sequence of any one of (a) to (e). 



1 %y The method according to claim 17, wherein the plant produces a 
polypeptide characterized by pesticidal activity against at least one pest of the order 
Codopteran. 
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19. The method according to claim 18, wherein said plant pest is selectga-ironi 
the group consisting of Colorado potato beetle, western corn rootworm,jmtJsouthern 
corn rootworm. 

5 20. A variant of the nucleic acid set fprffTin SEQ ID NO: 1 9 wherein the 

^^^^variant comprises a nucleotide sequence Yprfing at least one additional codon not present 
^ m the nucleotide sequence set forth^i^EQ ID NO: 1 9, wherein the at least one additional 
yfcodon introduces an addition^rotease-sensitive site in the loop region between alpha- 
/ helices 3 and 4 of doms 
10 polypeptide enco£te3 by the variant is characterized by improved pesticidal activity 



against a Dpsfl belonging to the order Coleopteran relative to the activity of the 
polygene set forth in SEQ ID NO:2 . 



"Si 
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U . The nucleic acid according to claim 20, wherein the nucleotide sequence is 
optimized^ expression in a plant. 



20 
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22. Adsexpression cassette comprising a nucleic acid according to claim 20, 
wherein said nucleotide sequence is operably linked to a promoter that drives expression 
in a microorganism o^\in a plant cell. 

23. An isolated'foucleic acid comprising a nucleotide sequence selected from 
the group consisting of: 

(a) 

23, 39, and 43; 



a nucleotide seqtfence/set forth in any one of SEQ ID NOS: 5, 1 1, 15, 21, 




(b) a nucleotide secjuei ice^enco^rfg any one of the amino acid sequences set 
forth in SEQ ID NOS: 6, 12, 16\$2, 2V40, and 44; 

(c) a nucleotide s^gugnce encoding a polypeptide variant of SEQ ID NO: 1 6, 
wherein the polpeptide comprises an additional protease-sensitive cleavage site inserted 
between amino acid residues 164 and 165 of SEQ ID NO: 16; 

(d) a nucleotide sequence encoding a\polypeptide variant of SEQ ID NO: 1 6, 
wherein the polypeptide variant comprises an additional amino acid sequence designed to 
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irtoroduce a trypsin cleavage site between amino acid residues 164 and 165 of SEQ ID 
NO: 16; 

(e) a nucleotide sequence encoding a polypeptide variant of SEQ ID NO: 1 6, 
whereila the polypeptide comprises an additional amino acid sequence designed to 
introduce^ chymotrypsin cleavage site between amino acid residues 160 and 161 of 
SEQIDNG): 16; and 



(f) \a nuelebtidj sequence encoding a polypeptide variant of SEQ ID NO: 1 6, 
wherein the polypeptide comprises an amino acid sequence in which residues 



corresponding to I positions 161 
additional amino acid- 
place. 



jgh 163 of SEQ ID NO: 16 are removed and 
omprising a/chymotrypsin cleavage site are in introduced in their 



24. The nucleic acid adsurding to claim 23, wherein the nucleotide sequence 
is optimized for expression in a plant. 

25. A variant of the nucleic acid set forth in SEQ ID NQ>+5Twherein the 
variant comprises a nucleotide sequence that includes^al4e3stone additional codon that 
introduces an additional protease-sensitive^ite^mthe loop region between alpha-helices 3 

*aia 4 of domain 1 of the polypeptkirencoded by the variant nucleic acid, and further 
wherein the encodedjjoiypeptide is characterized by improved pesticidal activity against 
/a pest belongjog-fothe order Coleopteran relative to the activity of the polypeptide set 
fortfuflrSEQIDNO:2. 



An expression cassette comprising a nucleic acid according to 
claim 25, wherein said nucleotide sequence is operably linked to a promoter that drives 
expression in aNnicroofganilm or in a plant cell. 



27. An isOl l^d nudeiclteid comprising a nucleic acid sequence 
selected from the groip consisting/Of: 

(a) a nucleotide sequence set forth in SEQ ID NO: 1 9, 29, 3 1 , 33, 41 , or 45; 

(b) a nucleotide,sequence encoding the amino acid sequence set 
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fbrth in SEQ ID NO:20, 30, 32, 34, 42, or 46; 

\ (c) a nucleotide sequence comprising a variant of SEQ ID NO: 1 9, wherein the 
variant encodes a polypeptide characterized by an additional protease-sensitive cleavage 
site inserted immediately 5' to amino acid 114 of SEQ ID NO: 20; 

(<S) a nucleotide sequence comprising a variant of SEQ ID NO : 1 9, wherein the 
variant encodes a polypeptide characterized by an additional amino acid sequence 
designed to iVoduce a trypsin cleavage site between amino acid residues 1 13 and 1 14 of 
SEQ ID NO: 2V 

(e) a nucleotide sequence^ comprising a variant of SEQ ID NO: 1 9, wherein 
the variant encodes^ polypeptide characterized by an additional amino acid sequence 
designed to introduceV chymUr^n/inr-dea-va^e site between amino acid residues 1 13 and 
114ofSEQIDNO:20;\d 

(f) a nucleotide^ [uence comprising a variant of SEQ ID NO: 1 9, wherein 
the variant encodes a polypeptide characterized by an amino acid sequence in which the 
amino acids located at positionsVl^^through 116 of SEQ ID NO:20 are removed and 
additional amino acids comprising^ chymotrypsin site are inserted in their place. 



28. The nucleic acid accordingyto claim 27, wherein the nucleotide sequence is 
optimized for expression in a plant. 



29. A variant of the polypeptide set forth in SEQ ID NO: 1 6, whefein^^ 
the variant comprises an amino acid sequence that includes aUeasToneadditional amino 

^acid residue that introduces an additional protease-sjaisiirve! site in the loop region 
be/ween alpha-helices 3 and 4 of domam>oftnepolypeptide, and further wherein the 
</ncoded polypeptide is characterize^^ improved pesticidal activity against a pest 

J belonging to theorder^oleopteran relative to the activity of the polypeptide set forth in 
SEQIDJMe^T^ 

1 



30. An isolated ftesffaidal polypeptide comprising an amino acid sequence 
set forth in SEQ ID NOs'^< 16, 20, 22, 24, 30, 32, 34, 40, 42, 44, or 46. 
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II. A transformed plant comprising in its genome at least one stably 
incorporated nucleotide construct comprising a coding sequence operably linked to a 
promoter that drives expression of a pesticidal polypeptide in cells of transformed plant, 
wherein said\coding sequence is selected from the group consisting of: 
5 (a) ^nucleotide sequence set forth in SEQ IDNOS:ll, 19, 21, 23, 29, 31, 33, 

39, 41, 43, or A 

(b) a nucleotide sequence encoding the amino acid sequence set forth in SEQ 
ID NO: 12, 20, 22, 24, 30, 32, 34, 40, 42, 44, or 46; 

(c) a nucleotide sequence encoding a polypeptide variant of SEQ ID NO: 1 6, 
1 0 wherein the variant comprises an additional protease-sensitive cleavage site inserted 

between amino acid residues 164 and 165 of SEQ ID NO: 16; 

(d) a nucleotide\3equence encoding a polypeptide variant of SEQ ID NO: 1 6, 
wherein the variant comprises an additional amino acid sequence designed to introduce a 
trypsin cleavage site between amino acid residues 164 and 165 of SEQ ID NO: 16; 

15 (e) a nucleotide sequence encoding a polypeptide variant of SEQ ID NO: 1 6, 

wherein the variant comprises an additional amino acid sequence designed to introduce a 
chymotrypsin cleavage site betweer\amino acid residues 160 and 161 of SEQ ID NO: 16; 

(f) a nucleotide sequence encodingli polypeptide variant of SEQ ID NO: 1 6, 
wherein amino acid residues corresponding to^faiino acids 161 through 163 of SEQ ID 

20 NO: 16 are removed and amino acids c ( onmi^g~achymotrypsin cleavage site are 
introduced in their place; 

(g) a nucleotide sequence comprising a variant of SEQ ID NO: 1 9, wherein the 
variant encodes a polypeptide characterized by an additional protease-sensitive cleavage 
site immediately 5' to amino acid 114 of SEQ ID NO: 20; 

25 0 1 ) a nucleotide sequence comprising ^variant of SEQ ID NO: 1 9, wherein the 

variant encodes a polypeptide characterized by an additional amino acid selected to 
introduce a trypsin cleavage site immediately 5' of amino acid 1 14 of SEQ ID NO: 20; 

i) a nucleotide sequence comprising a variaht of SEQ ID NO: 1 9, wherein 
the variant comprises additional nucleic acid residues deigned to introduce a 

30 chymotrypsin cleavage site between amino acid residues U3 and 1 14 of SEQ ID NO: 20; 
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j)\ a nucleotide sequence encoding a polypeptide variant of SEQ ID NO :20, 
wherein the\mino*acM residues located at positions 1 1 4 through 1 1 6 of SEQ ID NO:20 
are removed an^ additional amino acids comprising a chymotrypsin site are in their 
place; and , s 

k) a n\(,ble>tide ^equence according to any one of (a) to (j) that 
comprises codons optimized for expression in a plant. 

32. The transformed plant according to claim 3 1 , \vhej£in-eeHs-nf^tne 
transformed plant express a polypeptid^jtljaHs^^ at least one pest belonging 

to t#e order Cs 

The plant according to claim 32, wherein said plant is a monocot. 
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34. \ The plant according to claim 32, wherein said plant is a dicot. 

35. Transformed seed of the plant according to claim 32. 



20 
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36. A transformed microorganism comprising a nucleic acid 
selected from the group consisting of: 

(a) a nucleotideVquence set forth in SEQ ID NO: 1 1 , 1 9, 2 1 , 23, 
29,31,33,39,41,43, or 45; 



(b) 



a nucleotide sequence encoding the amino acid sequence set forth in SEQ 
ID NO: 12, 20, 22, 24, 30, 32, l^LdlyU^r 46; 

(c) a nucleotide sequehceWodingJi variant of SEQ ID NO: 1 9, wherein the 
variant comprises a nucleic acid insertjesigned to introduce an additional protease- 
sensitive site between amino acid residue's 1 17 and 1 18 of SEQ ID NO: 20; and 

(d) a nucleotide sequence encoding a polypeptide variant of SEQ ID NO: 1 6, 
wherein the variant comprises an additional protease-sensitive site inserted between 
amino acid residues 164 and 165 of SEQ ID NO 16- and 

\ 
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(e) a nucleotide sequence encoding a polypeptide variant of SEQ ID NO:20, 
wherein the varianWorn^rises an additional protease-sensitive site inserted between 
amino acid residWs\i7 and 1 18 of SEQ ID NO:20. 
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